Data cannot be shared publicly because participants did not consent to share their data. Data are available from the Al Zaytoonah University of Jordan Institutional Data Access / Ethics Committee (contact via chair of ethics committee <loai.s@zuj.edu.jo>) for researchers who meet the criteria for access to confidential data.

Introduction {#sec006}
============

Cardiac diseases are increasingly becoming chronic conditions that may require lifelong care \[[@pone.0237099.ref001]\]. Cardiovascular diseases (CVDs) are the number one cause of death globally, accounting for an estimated 31.1% of all deaths \[[@pone.0237099.ref002]\]. In Jordan, a developing Arabic country with an estimated population of 10.6 million including citizens and refugees, CVDs deaths reached 37% of total deaths according to the latest WHO data published in 2018 \[[@pone.0237099.ref003]\].

The aim of healthcare providers' care plans for cardiac patients is to "live longer and happier," rather than simply living longer \[[@pone.0237099.ref004]\]. It is reasonable, therefore, that health systems should be interested in the quality of life (QoL) of patients with CVD. WHO defines QoL at 1995 as the individual's perception of his or her position in life within the context of culture and value systems \[[@pone.0237099.ref005]\].

The presence of CVD is associated with decreased QoL among patients and increase the physical and emotional burden on caregivers \[[@pone.0237099.ref006]\]. Cardiac patients suffer from frequent rehospitalization either due to the disease progress or its complications during management \[[@pone.0237099.ref007]\]. Therefore, it has become necessary to direct attention and care to at-home caregivers, such as partners, sons, daughters, relatives, or others \[[@pone.0237099.ref008]\].

Despite the tradition of family members providing care to patients being highly valued in Arab and Islamic cultures as well as in other Western cultures, especially in Asian countries which have similar norms, its negative aspects influence the QoL of the caregivers \[[@pone.0237099.ref009], [@pone.0237099.ref010]\].

An individual responsible for day-to-day care and support following discharge is known as the primary caregiver \[[@pone.0237099.ref011]\]. The effect of providing informal care to a person with a terminal condition has been recognized as the caregiver burden \[[@pone.0237099.ref012]\]. It is a multidimensional response to the psychological, physical, social, emotional, and financial stressors associated with the caregiving practice \[[@pone.0237099.ref013]\].

Terminal illnesses lead to more responsibilities and burdens on caregivers at home or in the hospital \[[@pone.0237099.ref014]\]. Providing care to a seriously ill family member can compromise a caregiver's overall physical, psychosocial, and spiritual well‑being \[[@pone.0237099.ref015]\] and lead to psychological stress and financial problems \[[@pone.0237099.ref006]\]. Moreover, the level of support to the patient decreases when there is any decline in the caregiver's well-being \[[@pone.0237099.ref016]\].

With little or no formal training, caregivers do not actively participate in discharge planning, and they may not be ready to cope or effectively manage a situation where they are expected to provide long-term systematic care and support for a chronically ill family member \[[@pone.0237099.ref017]\]. More structured formal training and care should be provided by health bodies, and nurse practitioners should be encouraged to help families undertake the caregiving responsibility to empower their resilience skills \[[@pone.0237099.ref018]\], thus improving the efficiency and quality of care provided for patients with cardiac disease as well as preserving the integrity and quality of caregivers' lives.

Locally, there is limited information regarding the prevalence of informal primary caregivers in developing countries. Additionally, there is a gap in the cardiac literature regarding the characteristics of those caregivers, which when recognized, will be useful for designing targeted training and support interventions that will guide this virtuous population gently and effectively through the whole care process.

On the other hand, QoL has been studied extensively on cardiovascular patients internationally and in Jordan specifically for heart failure (HF); however, to the researcher's knowledge, this is the first study to address this topic in Jordan. Furthermore, the mainly Western context of most existing studies means many of their findings may not be applicable in Jordanian culture; therefore this study addresses an important research gap by exploring QoL among patients with cardiac diseases and the correlation with burden on their caregivers.

Study purpose/objectives {#sec007}
========================

The purpose of this paper was to assess the QoL of cardiac patients and their caregivers' burden, and it's correlation with caregivers' burden and other demographic variables. Furthermore, this study aimed to survey the defining characteristics of primary caregivers.

Material and methods {#sec008}
====================

Design {#sec009}
------

This study used a cross-sectional design.

Sample and setting {#sec010}
------------------

According to G power (3.0.10, Germany), the minimum sample size needed was calculated to be 118 (α = 0.05 and power = 0.8, and medium effect size, predictors = 10). A convenience sample of 200 caregivers and 200 patients with cardiac disease agreed to participate (out of 250 questionnaires distributed giving a response rate of 80%). The care partners were identified as those who accompanied patients with cardiac diseases to the hospital clinics and identified themselves as caregivers. The respondents were chosen from one teaching hospital, two public, and three private hospital clinics in Jordan (hospitals that agreed to distribute questionnaires to patients). Inclusion criteria mandated that the caregivers and patients were older than 18 and could read and understand the Arabic language, as this was the language used in the questionnaire.

Procedure {#sec011}
---------

At the start of the study, the patients were asked if they had a family member providing care for them and, if so, whether they would like to take part in the research and comment about the care they were receiving; then the caregivers were contacted and asked if they would like to participate in the study. The participation of caregivers and patients was voluntary, with the option to withdraw at any time. The rights of confidentiality were assured, and consent forms were signed by all participants. Ethical approvals were obtained from the Institute Review Boards of both Al Zaytoonah University and the corresponding hospitals.

Instrument {#sec012}
----------

The self-administered questionnaire used in this study included a sociodemographic section and the Arabic version of the 38-item Dutch Objective Burden Inventory (DOBI) developed by Luttik, Jaarsma, Tijssen, van Veldhuisen, and Sanderman (2008), which was used to measure caregiver burden. The instrument was translated into Arabic using both forward and backward translation. The scale is divided into four domains: personal care (11 items), motivational support (10 items), emotional support (6 items), and practical and treatment-related support (11 items). Each item was rated on a Likert scale ranging from 1 (*never*) to 3 (*always*). Higher levels of caregiver burden were indicated by higher scores.

Cronbach's alpha reliability was previously found to be between 0.80 and 0.85 \[[@pone.0237099.ref019]\]. The English version of the DOBI had adequate and accepted internal consistency and construct validity when used in a Canadian population of caregivers \[[@pone.0237099.ref020]\]. This scale demonstrated good reliability in this study with a Cronbach's alpha of 0.9 and a good content validity index of 0.8. The instrument was submitted to three experts: two faculty members who hold doctorate degrees (and had many years of clinical experience in critical care units) and one clinical nurse practitioner. The experts were asked to rate each item based on relevance, clarity, and simplicity on a scale of 1 (*not relevant*) to 4 (*completely relevant*) (Polit & Beck, 2017).

The final Arabic version was piloted with 20 caregivers to verify the feasibility and the practicality of the survey after translation, and no problems were reported for any item (the pilot study was not included in the sample).

The Arabic version of QLI-Cardiac 4 was adopted to measure QoL \[[@pone.0237099.ref021]\]. This scale assesses satisfaction with life, using a Likert scale based on 6 points ranging between 1 (*very dissatisfied*) and 6 (*very satisfied*). The various aspects of life were addressed by a Likert scale based on 6 points ranging from 1 (*not important to me at all*) to 6 (*very important*). The QLI-Cardiac 4 yields five scores: the overall QoL score and its four domains. The four domains of overall QoL score include psychological/spiritual, health and functioning, family, and social and economic. Five scores are generated on a 0--30 scale \[[@pone.0237099.ref021]\].

Cronbach's alphas have previously measured between .84 and .98 for the original QLI-Cardiac 4 (total scale)\' \[[@pone.0237099.ref021]\]. For the Arabic version, the Cronbach's alpha internal consistency reliability coefficient for the translated version of the QLI-Cardiac 4 is .90. Higher scores on the scale indicate better QoL.

Data analysis {#sec013}
-------------

Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 21. The characteristics of the study sample were described using descriptive statistics (using mean (M), standard deviation (SD), percentage, and frequencies). Several correlation tests were conducted to check the relationships between caregiver burden and specific demographic variables of caregivers (Pearson, Point biserial, Eta, Biserial according to the level of measurement of the variables) then linear regression was applied to find the predictors of caregiver burden.

Results {#sec014}
=======

Characteristics of caregivers {#sec015}
-----------------------------

Two hundred caregivers completed the questionnaire. Caregivers were predominantly female, and their mean age was 40.3 (SD = 12.8). A high percentage of caregivers were married (76.5%) and were either the patient's spouse, son, or daughter (79%). Further details are given in [Table 1](#pone.0237099.t001){ref-type="table"}. Two hundred cardiovascular patients were also recruited. Males represented 62.5%, with mean age 53.7(SD = 11.6) years. Most cardiac patients were diagnosed with HF (34.3%). Interestingly, most patients had a cardiac diagnosis of less than one year (44.1%); further details are presented in [Table 1](#pone.0237099.t001){ref-type="table"}.

10.1371/journal.pone.0237099.t001

###### Characteristics of the sample (caregivers: N = 200, cardiac patients: 200).

![](pone.0237099.t001){#pone.0237099.t001g}

  Characteristics                                                                    Caregivers         Patients
  ---------------------------------------------------------------------------------- ------------------ ------------------
  **Gender**                                                                                            
  **Female**                                                                         116 (58)           124 (62.6)
  **Male**                                                                           84 (42)            76 (37.4)
  **Educational level**[\*](#t001fn001){ref-type="table-fn"}                                            
  **Educated (more than 10 years)**                                                  149 (75.6)         131 (66.5)
  **Not educated**                                                                   48 (24.4)          67 (33.5)
  **Marital status**                                                                                    
  **Married**                                                                        136 (68)           153 (76.5)
  **Unmarried**                                                                      64 (32)            47 (23.5)
  **Relationship with patient**                                                                         
  **Spouse**                                                                         81 (40.5)          
  **Son/daughter**                                                                   77 (38.5)          
  **Sister/brother**                                                                 24 (12)            
  **Others** [^**\$**^](#t001fn002){ref-type="table-fn"}                             18 (9)             
  **Living with the patient**                                                                           
  **No**                                                                             44 (22)            
  **Yes**                                                                            156 (78)           
  **Age**                                                                            40.3 (12.8)        53.7 (11.6)
  18--78 years old                                                                   20--83 years old   
  **Employment status**[\*](#t001fn001){ref-type="table-fn"}                                            
  **Employed**                                                                       114 (57)           96 (48.5)
  **Unemployed**                                                                     86 (43)            102 (51.5)
  **Do you deliver care to another patient?**                                                           
  **No**                                                                             170 (85)           
  **Yes**                                                                            30 (15)            
  **How long have you been caring for the patient?**                                                    
  **1--5 years**                                                                     140 (70)           
  **\> 5 years**                                                                     60 (30)            
  **Time spent in caring (hours/day)** [^**\#**^](#t001fn003){ref-type="table-fn"}   Mean (SD)          Range: 1--24 hrs
                                                                                     6.9 (4.6)          
  **Duration of cardiac disease**                                                                       
  **Less than one year**                                                                                86 (44.1)
  **1--5 years**                                                                                        70 (35.9)
  **\> 5 years**                                                                                        39 (20)
  **Type of Cardiac diagnosis**[\*](#t001fn001){ref-type="table-fn"}                                    
  **Myocardial Infarction (MI)**                                                                        26 (13.3)
  **HF**                                                                                                67 (34.3)
  **PCI**                                                                                               63 (32.3)
  **Coronary Artery Bypass Graft (CABG)**                                                               39 (20)

\*: some variables had missing data.

\$: others include; parents, friends, neighbours, and relatives.

\#: time spent with cardiac patients include direct and indirect care.

Caregiver burden {#sec016}
----------------

The DOBI indicated that the mean score for the whole scale was 1.51 (SD = 0.4), which is considered a moderate level in comparison with other studies in the literature (no cut off point had been reported by the original authors). The highest mean scores, that is the highest subscales responsible for increasing caregiver burden, were related to the "Personal Care Burden" subscale (2.66, SD = 1.7) and "Motivational Burden" (2.3, SD 1.1) and the lowest score to the "Emotional Burden" subscale (1.51, SD 0.5), as shown in [Table 2](#pone.0237099.t002){ref-type="table"}.

10.1371/journal.pone.0237099.t002

###### DOBI scale: Means, standard deviation, and reliability Cronbach alpha (N = 200).
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                                       Mean   SD    Cronbach alpha
  ------------------------------------ ------ ----- ----------------
  Total DOBI scale                     1.51   0.4   0.90
  Personal Care Burden                 2.66   1.7   0.88
  Emotional Burden                     1.51   0.5   0.83
  Motivational Burden                  2.30   1.1   0.87
  Practical/Treatment Support Burden   1.59   0.5   0.81

Quality of life of cardiac patients {#sec017}
-----------------------------------

The overall mean score of QLI-Cardiac 4 was 19.8 (SD 4.7), which is considered moderate, and the subscales' mean scores ranged between 17.6 (SD 5.6) for the health function subscale and 23.01 (SD 5.7) for the family function ([Table 3](#pone.0237099.t003){ref-type="table"}).

10.1371/journal.pone.0237099.t003

###### Findings of the quality of life index-cardiac, version 4 (N = 200).
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  Items                        Mean    SD    Range
  ---------------------------- ------- ----- ----------
  **QoLI-Cardiac, v4**         19.8    4.7   7.97--30
  **Health function**          17.6    5.6   2.50--30
  **Social function**          18.4    4.4   9.31--30
  **Psychological function**   20.04   5.8   5.14--30
  **Family function**          23.01   5.7   9.00--30

Influence of caregiver characteristics on their burden {#sec018}
------------------------------------------------------

Results showed that gender, relationship with cardiac patient, and job of caregiver were significantly correlated with caregiver burden as shown in [Table 4](#pone.0237099.t004){ref-type="table"}. Caregivers who were female, unemployed, with no close relationship with patients, and not living with them have a higher burden than others.

10.1371/journal.pone.0237099.t004

###### Relationship between caregivers' characteristics and their burden.
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  Variables                          Correlation value
  ---------------------------------- ----------------------------------------------------------
  **Age**                            **-0.19 (0.05)**
  **Gender**                         **0.16 (0.02)**[\*](#t004fn001){ref-type="table-fn"}
  **Employment**                     **-0.23 (0.001)**[\*\*](#t004fn002){ref-type="table-fn"}
  Educational level                  -0.13 (0.07)
  Marital status                     0.05 (0.43)
  **Relationship with patient**      **0.15 (0.03)**[\*](#t004fn001){ref-type="table-fn"}
  **Living with patient**            **0.18 (0.009)**[\*\*](#t004fn002){ref-type="table-fn"}
  Having comorbidities               0.09 (0.18)
  Deliver care for another patient   0.07 (0.32)
  Time of caring in hours            0.12 (0.09)

**\*** P value Significant on 0.05.

\*\* P value Significant on 0.001.

Predictors of caregiver burden {#sec019}
------------------------------

First, caregivers' demographic variables were entered in the first step in a hierarchical regression model. Then, the QoL of cardiac patients was entered in the second step in model 2, where it was observed that the educational level (β = -0.31. p = 0.03) and the caregiver's age (β = -0.45. p = 0.02) were the only significant predictors of the caregiver burden; a negative sign means those caregivers that were younger and less educated were more vulnerable to a high burden than others. Overall, the demographic variables were significantly predictive (R^2^ = 0.24, adjusted R^2^ = 0.14, (F (9, 50) = 1.99, p = 0.03). QoL of cardiac patients was also a significant predictor (R^2^ = 0.41, adjusted R^2^ = 0.32, p = 0.001; [Table 5](#pone.0237099.t005){ref-type="table"}), meaning that the higher the patients' QoL the higher the burden on caregivers. The overall regression including all variables was statistically significant and can predict 32% of the variance in caregiver burden.

10.1371/journal.pone.0237099.t005

###### Hierarchical multiple regression model for predictors of caregivers' burden.
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                                         variables   Adjusted R^2^   SE             R^2^ change   Standardized coefficient   P           CI
  -------------------------------------- ----------- --------------- -------------- ------------- -------------------------- ----------- --------------
  **Model 1**                            **age**     0.13            0.34           0.28          -0.585                     **0.01**    -.02- -0.003
  **gender**                             -0.014      0.79            -0.18--0.24                                                         
  **employment**                         -0.228      0.24            -0.36--0.09                                                         
  **Relationship with patients**         0.067       0.95            -0.58--0.54                                                         
  **Education level**                    -0.334      **0.02**        -0.48- -0.05                                                        
  **Marital status**                     -0.195      0.53            -0.29- -0.16                                                        
  **Live with patient**                  0.091       0.92            -0.25--0.22                                                         
  **Complain of chronic diseases**       0.253       0.41            -0.13--0.32                                                         
  **Deliver care for another patient**   -0.042      0.98            -0.21--0.20                                                         
  **Time spent in caring of patient**    0.123       0.2             -0.05--0.23                                                         
  **Model 2**                            **QLI**     0.32            0.29           0.17          0.446                      **0.001**   0.04--0.13

SE: standard error.

CI: Confidence Interval.

QLI: Quality of life index.

Discussion {#sec020}
==========

Caregiver burden {#sec021}
----------------

Our study found a moderate level of caregiver burden. The highest score on the caregiver burden scale in this study was related to personal care and motivational support. While the lowest was regarding emotional burden.

Most of the caregivers in the study were family members, particularly a spouse or the patient's children who usually lived with the patient. Close relatives have been recognized as "hidden" carers who have an increased risk of experiencing caregiver burden, but they do not recognize themselves as carers because they consider their caring role as a natural consequence of a relationship such as being a spouse \[[@pone.0237099.ref022]\]. This is consistent with Jordanian norms and culture, in which close relatives are obligated to take care of their loved ones as they acknowledge this mission as an extension of their roles and life responsibilities. This result is consistent with other studies, especially in Asian countries that have similar norms \[[@pone.0237099.ref010]\]. Another study found that not only the type of the relationship but also its quality affects the caregiver's level of strain \[[@pone.0237099.ref023]\].

A better understanding of caregiver burden is important to provide well planned support to help caregivers care for the patients with cardiac diseases in their lives. Informal caregivers play a vital role in increasing the QoL for patients prone to more frequent use of acute care services. The family is still recognized as a source of emotional and social support throughout the patient's journey of disease and recovery. Therefore, the level of burden in the current study was moderate, not high. The possible explanation is that family members share the burden of providing care in particulate when the affected person is one of the parents \[[@pone.0237099.ref024]\]. That is, sharing this responsibility reduce the burden on the caregivers. This is also similar to the tradition in Turkish society of accepting the caregiving role and perceiving this role as providing "help" rather than receiving a "burden" \[[@pone.0237099.ref024]\].

This moderate level was consistent with other studies, including a study by Yigitalp et al. \[[@pone.0237099.ref013]\] that found 20--30% of the partners perceived a moderate caregiver burden and therefore had a higher risk of poor mental health and decreased perceived control, while other studies found a mild burden among cancer patients' caregivers \[[@pone.0237099.ref015]\]. On the other hand, one study found that the caregiver burden of those who cared for patients with HF was remarkably high \[[@pone.0237099.ref025]\].

The highest score on the caregiver burden scale in this study was related to personal care and motivational support. Similarly, a study by Luttik et al. \[[@pone.0237099.ref019]\] found that the burden of caregivers increased with personal care (different tasks), lack of family support, and when the caregiver was female. On the other hand, the lowest burden was on emotional status.

The "personal care and motivational support elements" of the care burden in this study can be explained by several factors, such as the close proximity of living with the patient and the long hours spent in providing care. The caregivers provided voluntary care to their family members, but, at the same time, they were not familiar with what should or should not be done because they did not have enough experience or knowledge regarding this care. In addition, there is limited training on how to carry out this role, which may cause uneasiness and stress for the caregivers \[[@pone.0237099.ref026]\].

Notably, this study showed a "limited emotional burden" among caregivers; however, this does not cancel out the fact that earlier research has emphasized the need for emotional support for caregivers as most of them are offering support because they are emotionally involved, especially when family members are the focus of the care \[[@pone.0237099.ref027]\]. Furthermore, others stressed the need for emotional control in a good quality relationship between the caregiver and the patient to gain better health outcomes for both parties \[[@pone.0237099.ref028]\].

It should be taken into consideration in this context that some cultural and religious variables that are characteristic of the studied population may have diminished the emotional element of the care burden.

Caregiver burden and related sociodemographic {#sec022}
---------------------------------------------

This study found that female caregiver, unemployment, not being a close relative to the cardiac patient, or living with the patient, will lead to higher burden and stress. Similarly, the caregiver burden increased for those who were unemployed, single, spending more hours with the patient, depressed, and having more physical health problems \[[@pone.0237099.ref029]\].

Also, the results were consistent with other studies which confirm that women are more often caregivers of patients with chronic illnesses compared to men, especially Jordanian women usually take care of the sick. Similarly previous research has shown that female caregivers experience higher levels of caregiver burden and depression and lower levels of physical health and well-being compared to their male counterparts \[[@pone.0237099.ref030], [@pone.0237099.ref031]\].

Similar results were observed in Adelman's study (2014) that found that females are demographically more susceptible to caregiver burden than males, living with the patient, low educational levels, social isolation, depression, financial stress, length of caregiving time, and the inescapability of caregiving duties \[[@pone.0237099.ref032]\]. All of these factors should be taken into consideration to reduce the caregiver burden.

Predictors of caregiver burden {#sec023}
------------------------------

The results demonstrated that being young and with a low educational level increased the burden of the caregiver, also a high level of QoL of the cardiac patient increases the caregiver burden.

Being young with low educational level associated with lower financial support for paying the costs of drugs, rehabilitation, referrals, transportation, and bills. This will increase the burden of caregivers. These results are consistent with the other studies \[[@pone.0237099.ref033], [@pone.0237099.ref031]\].

The novel aspect of this study is the relationship between cardiac patients' QoL and the caregiver burden due to the limited number of studies on this subject. It is noteworthy that the burden increased when the patients' QoL increased; this is consistent with the study by Bidwell et al. \[[@pone.0237099.ref023]\] in which they found that when the QoL of cardiac patients improved at one month post discharge after left ventricular assist device therapy, the caregiver burden was the highest. The same result was found in the meta-analysis study by Bidwell et al \[[@pone.0237099.ref034]\], which observed that improving the QoL of cardiac patients led to more physical and emotional strain on their caregivers and more time spent providing care for which they were unprepared, especially as most of them were young, female, and uneducated.

While the cross-sectional nature of the current study does not allow inferences to be drawn about the relationships between patient QoL and caregiver burden, we can speculate about possible explanations for the correlation. Day-to-day life with patients with cardiac disease often brings new physical, psychosocial, and financial challenges for families. To address these challenges caregivers may exert more efforts to keep their patients in good QoL, experiencing hardships and stress in the process \[[@pone.0237099.ref035]\]. This may be heightened by the threat of losing a partner and/or the added burden of caring for someone who was previously able to contribute to household responsibilities.

Another aspect that should be considered is that most of these caregivers live with these patients, which also increases the load on them, especially when a caregiver has to take on additional roles in their lives due to their partner's ill health. So the type of relationship is another important factor that future studies should investigate.

Characteristics associated with caregiver burden may have a predictive value in identifying those at risk of prolonged exposure to elevated stress and its associated impact on morbidity and mortality \[[@pone.0237099.ref036]\] Caregivers have been found to perceive the burden of patients' symptoms as being greater than the patients themselves perceive it \[[@pone.0237099.ref037]\]. This may demonstrate the strong relationship between caregivers and patients which may lead to an improvement in patients' QoL, so relationship quality is an important predictive factor that is recommended to be tested repeatedly in future studies.

This study had many strengths such as the novelty of studying QoL of cardiac patients correlated with caregiver burden. Furthermore, many sociodemographic factors collected from the literature were studied to explore their effect on caregiver burden. Finally, the study had a good sample size. This does not mean that there are no limitations that should be taken into consideration, including the convenience sampling. Using of a cross-sectional design, limits causal inferences about the nature and direction of the relationships observed, so generalization is limited.

Conclusion {#sec024}
==========

This study found a correlation between patient QOL and caregiver burden. Caregivers should be offered more support by healthcare providers, including training on the required skills or practices needed in providing care for their cardiac patients, to reduce the strain of caregivers as it was found in this study that the burden was higher due to a lack of personal care skills. Future studies are recommended to investigate the effect of the relationship type and quality between caregivers and their patients which was found to have a strong influence, and to include socioeconomic status. A longitudinal study to measure the caregiver burden is necessary.

Authors acknowledge the highly appreciated guidance offered by the teacher Reem Jarrad from The Nursing School in The University of Jordan, and Dr Omar Al Omari from Sultan Qaboos University for their kind review and valuable comments.

10.1371/journal.pone.0237099.r001

Decision Letter 0

Luckett

Tim

Academic Editor

© 2020 Tim Luckett

2020

Tim Luckett

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

26 May 2020

PONE-D-20-10353

Quality of life of Cardiac patients as a predictor of Caregivers' Burden

PLOS ONE

Dear Dr. Subih,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Please submit your revised manuscript by Jul 10 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Tim Luckett

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements.

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2\. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For information on unacceptable data access restrictions, please see <http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions>.

In your revised cover letter, please address the following prompts:

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially identifying or sensitive patient information) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. Please see <http://www.bmj.com/content/340/bmj.c181.long> for guidelines on how to de-identify and prepare clinical data for publication. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

We will update your Data Availability statement on your behalf to reflect the information you provide.

3.  Thank you for stating the following in the Acknowledgments Section of your manuscript:

\'This work was supported by Al Zaytoonah University of Jordan (ZUJ) (Grant number

21/172/2018)\'

We note that you have provided funding information that is not currently declared in your Funding Statement. However, funding information should not appear in the Acknowledgments section or other areas of your manuscript. We will only publish funding information present in the Funding Statement section of the online submission form.

Please remove any funding-related text from the manuscript and let us know how you would like to update your Funding Statement. Currently, your Funding Statement reads as follows:

\'MS, MA, DY, SJ, NS

750\$ to each one

Al Zaytoonah University of Jordan

[www.zuj.edu](http://www.zuj.edu).jo

no any role in the study\'

Additional Editor Comments (if provided):

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The aim of the study was to determine predictors of caregiver burden. The authors examined 200 cardiac patients and their caregivers. Identified predictors of caregiver burden were age, educational level and HRQoL.

Of note the authors translated the DOB instrument and QLI-Cardiac 4 instrument to Arabic and tested its internal consistency and construct validity.

Mrthods:

'the calculated sample size was 180 caregivers at α = 0.05 and power 83 = 0.8.'

The authors should indicate to what studied variable does this power calculation apply to.

Results:

'Most cardiac patients were diagnosed as post angioplasty 142 and STENT (32%)'.

This statement is not factually accurate since 32% is less than half so it can not be designated as most. It seems that most patients had HF, not stent.

The DOBI results seem to be one of the main results. Most readers will not know what the scores exactly mean. The authors should describe the details with some more detail helping the reader understand the findings.

The abstract conclusion states that 'Issues concerning the increased level of burden among caregivers is related to some modifiable factors'. Since age and educational level are not really modifiable, the conclusion should be revised. Maybe along the lines what was porposed in the discussion, that 'caregivers may benefit from some targeted educational and training programmes to develop their coping and resilience skills in a way that decreases their care burden and improves their quality of care and self-confidence'. To tie it up with the results, maybe the best way would be to propose that patients whose caregivers are younger and have lower educational level are at the highest risk of elevated caregiver burden and targeted interventions for this group of caregivers should be tested to assist them.

Reviewer \#2: Comments to Author:

Ref. No.: PONE-D-20-10353

The work by Subih et al. entitled "Quality of life of Cardiac patients as a predictor of Caregivers' Burden" focuses on the association between caregivers burden and the quality of life of the cardiac patients they care for -- investigating the caring of carers. The authors report that lower age, shorter education and higher quality of life of the patients were all statistically significant predictors of the caregivers burden. The objective of the study is interesting, the manuscript is engaging and the methodology is broadly appropriate (which is often challenging within studies focusing on Quality of Life). However, I have some concern associated with the structure on the manuscript, the language used and reporting of data listed below.

MAJOR

1\. For a broader audience in a journal as PLOS One please specify concepts and the setting early in the introduction, as they are somewhat unknown for the reader. I suggest a re-structuring of the introduction. E.g. move page 3 line 53-55 up -- as it contains key background information.

2\. I find some of the description regarding the method section too detailed while the description of some important methods are not adequately described.

3\. The study assessed 200 caregivers and 203 patients, however the response rate around 80%. There are some figures e.g. in table 1 that do not quite align with this. E.g. the title n=200, but you previously stated a response rate of 80%? Furthermore, the population (in this cross-sectional design) stems from "one educational, two public, and three private hospital clinics in Jordan". With the inherent limitations of a cross-sectional design regarding selection bias and generalizability I would suggest a more rigorous description of how the population was chosen.

4\. In the conclusion you state that "Therefore, we recommend that future interventional studies to test such training programmes evaluate their efficiency levels in terms of outcomes for both patients and their caregivers in the long term." but the objective of the study was to "explore the predictors of caregivers´ burden." I suggest a more stringent focus on concluding on the findings of the study. Are there evidence in current training programs?

5\. The data is interesting, however their presentation needs adjustment. According to table 2-4 I would appreciate if you reported the DOBI and QLI-Cardiac 4 findings in context with the demographic variables. E.g. is there a relationship between the total DOBI scale and the time spent with the patient? Would it be more appropriate to add a figure for this purpose? It would be very illustrative with a forest plot.

6\. The study assesses the caregivers burden by the DOBI in a Arabic version. Please reference that this translated version is validated. I am not aware, whether the approach with submitting the instrument to local faculty members for approval is a standardized method. Please clarify.

7\. Please discuss on the finding that the caregiving burden increases when the patients HRQoL increases. A potential cause?

8\. The title of the manuscript is not completely aligned with the conclusion in the abstract. I would suggest adjusting.

9\. Please consider grammatical assistance or make adjustments in the language throughout.

10\. In the abstract conclusion you describe that the burden "is related to some modifiable factors" and state that the variables that are of significance are age, years of educational level and quality of life of the patients. Age is hardly modifiable, years of educational level might be, however you find that increased quality of life of the patients is associated with a higher burden. Its seems counterintuitive to modify the latter, please elaborate.

MINOR

1\. Do you have more data on the socioeconomic position? It would be interesting to know and potentially be a relevant confounding variable regarding economy?

2\. Have you gathered data on the quality of the relationship between caregiver and the patient? Literature suggests that this is highly relevant.

3\. Why was a cardiac population chosen? Please clarify.

4\. In the Health-related quality of life is mentioned whereas Quality of Life is used without. Please elaborate on your definition on the difference.

5\. Please detail the data analysis section on the descriptive statistics.

6\. Please specify which correlation tests were used in the data analysis section.

7\. Page 2 line 35: "Improving patient´s outcomes is now the focus?

8\. Page 2 linje 40: You have just abbreviated HRQoL, please use abbreviation.

9\. Please reference statement "The health-related quality of life for cardiac patients and the burden of care to the caregivers is core for healthcare planning, especially when no previous or limited experience in these conditions exists."

10\. Page 3: Line 43-45: Please re-write as the current version comes across as obvious.

11\. Page 3 line 45: Use a different wording than "somewhat mandatory". Please specify.

12\. Page 3 line 54. Is the use of family members as providers of care to patients unique for the Arab and Islamic culture or similar across geography and cultures? Please specify for the broad audience. Please put the findings into a broader context e.g. western culture.

13\. Page 4 line 70: "Characteristics of those caregivers". There seems to be a missing a part of the sentence? "those caregivers that...."?

14\. Page 4 line 71 "...chilvarous..." I suggest finding a more appropriate academic wording? Although I agree on the purpose of the wording.

15\. Page 4 line 82: Please specify the statistical software G power, by version used and country of origin.

16\. The study uses a convenience sample as population. Please add this to the limitations section discussing potential sampling error and lack of achieving a representative population.

17\. Page 4 line 91: "...would they like to take part in the research" please rephrase.

18\. Page 5 line 94-95. "with the option to withdraw at any time, even if they had already started to participate". Please erase second part of the sentence.

19\. Page 5 line 97 "of our university" Please write the specific university.

20\. Page 6 line 135 "Two hundred caregivers completed the questionnaire (response rate of 80%)." It is not clear to me what the actual number is based on this sentence. Was it two hundred completed (please use actual numbers) or 200\*0,8?

21\. During the results section please use mean/ median values rather than "average".

22\. Page 7 line 142. Please specify what you mean by a diagnosis of stent?

23\. Please erase sentence "Mean scores on the DOBI..." as this is correctly states in the method section

24\. I suggest beginning the discussion with stating your main findings.

25\. Page 10 Line 214-215 "When love and beliefs synergise to cover the act of giving with the umbrealla of the blessing of a higher power, some psychological factors may be modified" Please add reference for academic rigorous.

26\. Page 10 line 237 Please use different verb than conduct in relation to generalization.

27\. In table 1. Please specify what "other" entail.

28\. In table 1. I suggest using n (%) instead of % (n) version.

29\. In table 1 you find that the mean time spent in caring is 6,9 hours, which seems remarkably high if it is direct contact hours with the patient (around 2/3 of the awake hours of the caregiver). Please clarify on this.

30\. In table 1. You state "Type of condition" as a variable. I would term "HF" a condition, but not necessarily the remaining. PTCA is not a condition. Post-surgery is on the other hand. Please clarify your choice.

31\. In table 1. Add abbreviation to CABG.

32\. In table 4. Please report all the demographic variables and their association to the caregivers burden instead of solely those of statistical significance.

33\. Table 4. I would suggest a more standardized format of presenting your findings.

34\. It is not stated whether the study used complete case analysis or imputed for missing data -- and if which statistical imputation was used.

35\. I would suggest reporting mean scores with SD instead of just means.

36\. The terms prediction and association seems to be loosely used, however I suggest the usage of association instead of prediction throughout

37\. Remember to include the strengths of the study and not only report your limitations.

38\. In introduction it is stated "Improving patients' outcomes is now the focus of national and international healthcare plans, especially among nurse practitioners (2)", however your referenced article is from 20012. Have no new articles on this matter been published?

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: Josef Stehlik

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Author response to Decision Letter 0

27 Jun 2020

response to reviewers had been added, also manuscript with revised track change and clean manuscript added.

in cover letter we added fund section from Al Zaytoonah University with the approval number

No laboratory protocols

funding statement removed from the manuscript (funding statement declared)

no ethical or legal restrictions on data

conclusion as the whole manuscript had been changed and revised (editing and rewritten in standard English language by professional company done again)

all statistical analysis comments had been taken in consideration and corrected

power of sample size was indicated for using regression (10 predictors) which had clarified in the revised manuscript

STENT had been changed to post PCI(percutanous coronary intervention) which is more specific and scientific

most cases were adjusted as reviewers said (which were HF patients)

Abstract had modified especially conclusion as reviewers asked

all major and minor changes that reviewers requested had been done
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Submitted filename: Response to Reviewers.docx

###### 

Click here for additional data file.
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3 Jul 2020

PONE-D-20-10353R1

Quality of life of Cardiac patients as a predictor of Caregivers' Burden

PLOS ONE

Dear Dr. Subih,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Please submit your revised manuscript by Aug 17 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Tim Luckett

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Given this is a cross-sectional study, I think the term \'predict/predictor/prediction\' should be replaced with \'correlation\' or \'association\' throughout, including the title.

Intro and objectives -

Please delete the sentence at the end of the Introduction, which is repetitious and poorly constructed: \'Hence the novelty of this study is to examine the QoL of cardiac patients with the caregiver burden\'.

Please rephrase the objectives to read: \'The purpose of this paper was to assess the QoL of cardiac patients and its association with caregivers' burden alongside other variables\'.

Methods -

Please remove reference to anonymity as, technically, the data were re-identifiable.

Please change to: \'Cronbach's alpha reliability was previously found to be between 0.80 and 0.85\'.

Please change to: \"Cronbach's alphas have previously measured between .84 and .98 for the original QLI-Cardiac 4 (total scale)\'

Please change data to be plural rather than singular throughout (e.g. \'were\' not \'was\' analysed).

Discussion -

Please change \'our norms and culture\'\' to \'Jordanian norms and culture\'.

Please explain further the following sentence: \'Therefore, the caregiver burden was moderate in this study as the burden of providing care for the patient after discharge primarily lies with family members, especially if the patient with cardiac disease is a parent\'

New paragraph commencing with \'Day-to-day life with patients with cardiac disease \...\' - does the first sentence imply that there may be a causal relationship between caregiver burden and patient QOL? If so, given this is cross-sectional data, an alternative interpretation might also need to be offered that sees the relationship the other way around or merely associative and not causal. I don\'t see how the other sentences in this paragraph refer to the correlation between patient QOL and CG burden?

The limitation on convenience sampling and generalisability should be separated from the one on cross-sectional data and causal inference in two different sentences.

Conclusion -

Please remove the first sentence which does not relate to findings from the study and replace with one that restates that this study found a correlation between patient QOL and caregiver burden.

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The authors were responsive to the reviewers.

The queries have been addressed.

The syntax of the paper has been improved.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0237099.r004
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all editor requests had been taken in consideration and modifed
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16 Jul 2020

PONE-D-20-10353R2

Correlation between quality of life of cardiac patients and caregiver burden

PLOS ONE

Dear Dr. Subih,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Specifically, the insertion of \"the relationship between the QoL and caregiver burden are going in both directions\" into the Discussion cannot be justified based on the available data, nor does it adequately introduce the remainder of the paragraph, which seems to only focus on one direction and also needs editing for English. I suggest replacing this paragraphwith the following: \"While the cross-sectional nature of the current study does not allow inferences to be drawn about the relationships between patient QoL and caregiver burden, we can speculate about possible explanations for the correlation. Day-to-day life with patients with cardiac disease often brings new physical, psychosocial, and financial challenges for families. To address these challenges caregivers may exert more efforts to keep their patients in good QoL, experiencing hardships and stress in the process (35). This may be heightened by the threat of losing a partner and/or the added burden of caring for someone who was previously able to contribute to household responsibilities.\"

Please submit your revised manuscript by Aug 30 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

We look forward to receiving your revised manuscript.

Kind regards,

Tim Luckett

Academic Editor

PLOS ONE

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0237099.r006

Author response to Decision Letter 2

17 Jul 2020

the paragraph that the editor request to change had been changed.
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21 Jul 2020

Correlation between quality of life of cardiac patients and caregiver burden

PONE-D-20-10353R3

Dear Dr. Subih,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Tim Luckett

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:
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22 Jul 2020

PONE-D-20-10353R3

Correlation between quality of life of cardiac patients and caregiver burden

Dear Dr. Subih:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Tim Luckett

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**the authors have declared that no competing interest exist.
